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Problems associated with asphaltene deposition have been well documented in the petroleum industry. Asphaltenes are heterocyclic unsaturated macromolecules consisting primarily of carbon, hydrogen, and a minor proportion of heteroelements such as oxygen, sulfur and nitrogen. It has been acknowledged that not only asphaltenes separated from different sources vary considerably in their average chemical characteristics but asphaltenes in a given crude oil may also contain a distribution of chemical species. Fractionation of asphaltenes into smaller and narrower asphaltene fractions can provide a better solution to the characterization of asphaltenes from different sources.


A fractionation technique that divided the asphaltenes into different subfractions based on polarity was used to characterize different asphaltene samples. The parameters affecting the stability of these asphaltene subfractions were elucidated. It was found that crude oils containing asphaltenes with the majority of the high polar subfraction tend to be unstable. The dipole moments of these asphaltene samples were also determined from dielectric measurements using a theory developed by Onsanger. Our results showed that the asphaltenes extracted from unstable crude oils and from solid deposits contained substantially greater portions of the higher polar fractions and have higher polarity compared to the asphaltenes obtained from stable crude oils. The dipole moments of the higher polar subfractions are higher than those of the lower polar subfractions. In addition, stability and solubility of the higher polar subfractions are significantly lower.

